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COrrON IMPROVEMENT UNDER 
WEEVIL CONDITIONS. 



INTRODUCTION. 

Many people believe that only tho tiarliost and most inferior varie- 
tioa of cotton can be grown in th» presence of the boll weevil. Weevil 
injuries aro supposed to result in a general deterioration of the crop. 
These apprehensions may have been justified in tlie earlier years of 
the weevil invasion, but such dangers no longer threaten. Though 
early varieties and cultiinil methods for securing early crops of cotton 
are of the utmost importance, the requirements of earliness are not 
of a nature to jirevcnt the imjirovemont of tha staple under weovil 
conditions. 

It is important that farmers should imderstand and take advantage 
of the possibility of increasing the value of the cotton <'rop by planting 
better variaties. Ireprsvemont in this direction r&presents a form of 
protection against 1o«S«b from the boll weevil. With improved cul- 
tural m<»thiods it is po#»iblo to produce long-»taple cottoo in many 
districts wJtere only short-stftple typee have been grown in the past. 
The coet of production need be no greater with long-staple varieties 
than with short. Every advance of a cent a ponnd in premium means 
an incroased profit for the farmer of about $5 a bale. Premiums of 
3 or 4 cents a pound double the farmer's profit. Premiums of 5 and 6 
cents, such as aro now being paid for long-staple cotton, represent a 
difforence of from $30 to $40 in the value of each bale. 

Not understanding the advantages that may bo secured from the 
use of earlier long-staplo varieties, many fanners are planting inferior 
varieties, even in regions that are known to be suited to the produc- 
tion of long-staple cotton. Th» fact that the old late-maturing long- 
staple types are not well adapted to weevil conditions should not b« 
allowed to obscuro the fact that earlier long-staple varieties have boon 
developed, varieties that have the same habits of growth aa ordinary 
short-staple varieties, but which produce a longer fiber. The breed- 
ing and distribution of Columbia and other early types of long-staple 
cotton by the United States Department of Agriculture must fail of 
their full possibilities of value imless the cotton-growing public 
becomes awaro that such varieties are capable of much moro general 
utilization. 
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Seed dealers who adoiitod the theory that oiiiy very short extra- 
oarly variotios can be grown under weevil conditions are interested, 
of courae, in keeping this idea aUve. The substitution of eastern 
small-l)oll varieties in Texas and other weevil-infested regions is still 
being urged in seed catalogues, notwithstanding the fact that such 
varieties have not been found to have any real advantage over the 
Texas big-boli typ». Some adrertisers even go so far as to claim that 
all cotton a«ed raised under weevil conditions is inferior. Tlxia 
notion is advanced as a ro«eon why all farmers in Texas and elsawhere 
should plant only eastern s«ed raised in localities not yet reached by 
tli« we«vil». Such advice) would not be given if the pomibiHtiee of 
improving the cotton crop under weevil conditions wei-e well under- 
stood. 

RELATION OF IMPROVEMENT TO FOREIGN COMPETITION. 

If the bell weevil were to bring about a general deterioration in tli« 
quality of the fiber in addition to the damage done by reducing the 
yield and inCTeasing the cost of production, the outlook fer th« 
cotton industry would be much worse than it is. Tho American 
farmer would be placed at a much greater disadvantage in relation 
to foreign competition. Attempts aro now being made to establish 
cetton production on a commercial basis in many foreign countries. 
Such efforts have not yet resulted in any serious injury to the cotton 
industry of the United States, but every season of high prices stimu- 
lates renewed activity abroad. There is every probability that 
important centers of cotton production will be developed in other 
parts of the world in a few years if tho tendency to high price* 
continues. 

In tho season of 1011 more than a dozen representatives of foreign 
governments came to the United States to study the American cotton 
industry. From Brazil alone there were three commissioners repre- 
senting the General Government and particular States. Foreign 
governments are also employing American experts and purchasing 
supplies of seed of tho improved varieties that have been bred by th% 
United States Department of Agriculture. It is reported that the 
entire stock of one of tho largest growers of the Trice variety was 
purchased for shipment to Australia. 

Tho effect of such competition is likely to be felt first by the pro- 
ducers of low-grade short-staple cotton. Indeed, our own manufac- 
turers have already begun to import inferior cotton from India. It 
may bo that such importations will not bo repeated frequently ot 
become a regular custom, but in any event they call attention to the 
Jact tkat fibw of inferior quality is already produced in fereigB 
countries more cheaply than in the United States. 
m 
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Fortunatoly, wo are not limited to the prmluctiim of inferior fiber 
even in tlie jji-esence of tlie boll weevil. Instead of preventing the 
use of improved varieties of cotton, the boll-weevil invasion makea 
the improvement of vsxieties stUl more important than before. The 
conditions are becoming relatively inore favorable for the production 
of superior fib», ftir Uie winovils are convpalling farmers to adopt 
bettor methods of projiaring and cultivating the land. The same 
precautions that are na<;«e«tiry io sat'ure a crop in the preeonee of the 
weevil make it jioasiblc to prodjiM fiber of batter quality. 

A SHORTER SEASON FOR THE COTTON CROP. 

A general result of the wccvU invasion is to shorten the fruiting 
period of the cotton crop. Except in rare cases whore severe drought 
keeps the weevils from breeding, there is no such tlung as a late or 
"top crop" in weevil-infested regions. Before the weevils camo it 
was aJmost a matter of indifTei'onco to the farmer whether the first of 
the flower buds r«nained on the plants and developed into bolls or 
were blasted and shed. Th« shedding of the early buds is a frequent 
result of the unfavorable conditions that make the gro"\vth of the 
plant irregular. The cotton plant nearly always produces a super- 
abundance of buds, several times as many as can be brought to 
maturity. With other plants that produce floweivt for only a few 
days, a short period of unfavorable weather may mean the loss of 
the whole season's crop, but the cotton plant blossoms all summer 
and can recover from many setbacks unless the weevils interfere. It 
was this power of recovery that made cotton a sure crop and allowed 
the system, of credit farming to be built up. 

The loss of the early floral buds is of little importance as long as 
there are no weevils to keep later buds from developing into bolls. 
But with tho weevils present in increasing numbers as the season, 
advances, it becomes a matter of pi*actical importance to the farmar 
to preserve the first series of buds and bolls, as these may be tho only 
ones that can escape the weevils. Recognizing that the bolls pro- 
duced in the first part of tho fruiting season are likely to constitute 
the entire crop in any weevil-infested region, it becomes of the 
utmost importance to understand how a large crop of bolls oan be 
produced in the shortest possible time after tho fruiting season 
begins. 

Most of the weevils are bred, not in the bolls, but in the flower buds. 
As soon as the first flower buds are formed the weevils begin to mul- 
tiply. Then commences the race between the cotton and tho weevil. 
The succese of tho crop docs not depend so much upon getting a few 
flowci-8 or op«n bolls at early dates as on getting the largest possible 
crop in the shortest possible time after the plants begin to produce 
flower buds. 
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With no haiidicapti from unfavorable woather or soil conditions, 
the eotton usually has an advantage at first and is able to set a crop 
mil ens ^© overwintered weevils are exceptionally numerous. As 
i^mg M tke eo#t««i can produce buds kad beUs f Mtw than the weeviis 
c«» (inte oy them, the wettmg of a <»op co»iuuteii. But if the ©otton 
recci^reii A a w u t if Mjfe wdi alw^ the e«riy Imda ymiog boite aftec t^e 
weerilB liftV* begun to luAiply, tSiere may be no way to retrieve 
the misfortune. The success of the plan of avoiding the weevil 
injury by shortening the growing season depends very largely on 
tliis possibility of holding the first crop of buds and bringing thom 
through to maturity as bolls. 

Owing to the fact that only a small proportion of the weevils survives 
the winter tho pests are usually not numerous in the first part of the 
season, so that most of the early buds escape injury. If a11 tho curly 
buds wore brought to maturity as bolls a good crop would bo secured, 
oven though no more bolls developed afterwards. Tho extent of 
weevil injury does n®t depe«d alone upon tho abundance of the 
insects. External conditions of climate and soil that influence tho 
behavior of the plants, especially in. the ^krly p*rt of the smatm, 
determine in large measure the success or failure of the crop. Th« 
protection of the plants against other unfavorable conditions is a 
very lai^e factor in the campaign against the weevils. The shorter 
tho season can be made, the more effective are all other measures of 
weevil control. 

Another important reason for shortening the cotton season is to 
enable the stalks to bo removed from the fields early in tho fall. If 
it wero possible to have all the cotton picked early and all tho stalks 
and unripo boUs destroyed, the weevils would no longer ie a serious 
menace. Early destruction of aU the cotton plants leaves tho posts 
without food or breeding places in the autumn, so that most of them 
are unable to survive tho winter.' 

PROTECTING THE EARLY BUDS AND BOLLS. 

The value of deep plowing, frequent cultavataon, and other 
improved cxiltural methods recommended for weevil conditions 
lies very lai^ely in the fact thast theeo metfioda serro to protect the 
plants against drought or swddrai cha«ges of soil conditions that 
would cause tlxe blasting or shedding of the early buds and bolls. 
Weevil injuries are avoided indirectly by protecting the plants 
against otlier unfavorable conditions. 

Tlie shedding of the buds and young bolls from other natural 
causes has to bo guarded against, as well as tho shedding caused by 



1 lIt|Bt«r, W. r>. The Boll W*«vU Problem, with Special Reference to Meems •< Itedaelac nkMAce. 
^er^re* BuHetin 3*4, V. S. Dept. of Agriculture. 1909. 
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we«-?nl infastation. J<'flnuei-s who have paid }ittl<! attention to the 
natural shedding in tlie past ar® lik»ty to consider all the fallen 
squaris as the result of weevil injury. Tlio damage done by the 
weevils in tlie early part of the season is often much less tlian is 
caused by unfavorable eonditions. Indeed, the weevils would 
seldom bo considered destructive if tliey worked only in the early 
I)art of tlie season. Many of the early buds and bolls are usually 
lost by natural shedding. The destructive jiower of the weevil lies 
very largely in the fa<rt that it <loes not jicrmit those early losses to 
be replaced by the setting <if a later ci-oji. 

The improvctl eidtural methods are of the most obvious advan- 
tage in drj' regions, wliero they often enable the cotton to continue 
its growth dviriug periods of drought that intei-faro with th® br»»(ling 
of the weevils. But wen \vithout su»L a handicaj) the weevils 
are seldom able to ^eot (my complete destruction of the crop uiJcss 
tlie early buds or bolls are lost through other unfavorable condi- 
tions. AVhen the weevils survive the winter in uniisuallv largo 
numbers they may be able to inf«st all the early buds, but this does 
not occur very often. In some cases observed in Texas the infesta- 
tion of all the early buds did not result in a total loss, for most of the 
weevils disappeared during a subsequent ]>eriod of dry weather, thus 
allowing a crop to be set.^ 

In other jiarts of the cotton belt, where there is less prosjiect of 
the weather becoming dry enough to inttrtore witli the brooding of 
the weevils, it is quite as imi)ortant to observe all th« cultural pr»- 
caufcions for preserving and bringing to maturity the first crop of 
buds and bolls. The value of more thorough tillage is not so obvious 
or so well appreciated in the more humid regions, though there is 
the same necessity of maintaining uniform soil and moisture condi- 
tions and thus securing an uninterrupted development of the plants. 
On account of tho less favorable soil conditions foimd in many 
humid districts tlie cotton is more likely to be injxired by brief periods 
of dry weather not severe enough to interfere with the multiplication 
of tho weevils. Tho more humid the climate the smaller arc tho 
chances that the wcevUs will receive a setback from drought, which 
often allows a later crojj to bo set in a dry region. 

Tho advantage that com^ from picking up and do&troying the 
weevU-infested buds also depends very largely on whether thejjlants 
are able to make uninterrupted growth and get their crop aot before 
later generations of woovils api)ear. Great diversity of ojiinion 
exists regarding the value and practicability of this measure, probably 
because the benefit depends on other conditions. In a field whore 
tlie cotton has an uninterrupted development thai-e may be a good 

• Kclatlon or Drought to Weevil ReaiataHJCe in C»tton. itti&stin 380; BBr«ttU of Plant Industry, U. S. 
Dept. o! Agriculture. 1911. 
601 
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crop, ovon though the squares tivo not picked up. In another field 
where the squares have been picked the erop may fail, nevertheless, 
if the weather or the soil conditions cause tlio plants to shed their 
buda unci yowng boHs. But syok «aa«s do not »lter the underlying 
f»at that tlte «I»»tractioii of iufort«I squ#io8 in the early part of the 
sfeason is a means of holding the weevils in check and tlius increasing 
th» chanciw that a crop will be set. 

DIFFERENT KIHDS OF EARLINESS IN COTTON. 

The importance of earliness as n moe,ns of avoiding weevil injury 
is now generally appreciated by the cotton-grooving public, but some 
forms of earliness have loss relation than otliars to the problem of 
securing a crop. Dates of planting, of opening of the first bolls, or 
of making the first picking are not the best standards for measuring 
earliness. Varieties that open their bolls first are not n«cossarily 
more jirodiictive under weevil conditions. 

Such varieties as the King, with very small bolls and short staple, 
open a few days earlier than varieties witli longer staple and larger 
bolls, ovon though flowering takes place at the same time. The 
earlier opening often giv^es au entirely misleading idea of tlie value 
of a variety, especially when the lint is short and sparse so that the 
cotton works out and hangs down from the bolls. The casual 
observer would estimate that an early small-boll variety like tlie 
King is producing twice as much cotton as a big-boll variety like 
the Triumph. But when the precaution of actual weighing is taken 
the big-boll variety may prove the more productive. 

A well-whitened cotton field is a beautiful sight, but the expcrionoed 
cotton grower knows that such a display is not a practical advantage. 
The fields look the wlutost when the cotton is falhng out of tho bolls. 
The loss from falling out is very much greater with the early small-boll 
varieties, because the lint is too short and too sparse to hold together. 
Varieties that have tho storm-proof habit and retain the fiber in the 
bolls show less cotton iu the field, but often yield more fiber and of 
better qtiality. The large bolls and the high percentage of lint are 
other advantages of tho storm-proof varieties. 

To have the bolls open a few days carUer is also of very Uttlo impor- 
tanco from tho standpoint of weevil resistance, for the insects do not 
injure the mature bolls. Tho primary object is to produce many bolls 
in a short time. After the plants havo reached the fruiting stage it 
is of tho utmost importance to have the crops set as rapidly as pos- 
sible before the weevils can brood in such numbers as to infest all the 
buds and attack the youog boUa. Tn the study of varieties from the 
standpoint of earliness, the factors that influonco tlie setting of the 
croj) are the chief consideration. 
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Habits of branching liave important relations to earlinoss. Vario- 
iiee that produce numerous largo limbs at the base of the plant b«^in 
to set fruit later than those that produce fruiting branches lower 
down on the main stalk. Cluster v»rietioe, with short-jointod ft-uitiug 
branches, sometimee appear to have an advantage in earliiieiss, but 
this is often counteracted by greater susceptibility to the shedding of 
the young buds and bolls, if unfavorable conditions are encountered. 
To secure varieties less siisccptible to shedding would be very impor- 
tant as a means of avoiding weevil injury, much more important, for 
example, than to advance the date of flowering. Several other con- 
siderations might enter into the problem of rapid fruiting. Karlinoss 
may bo due in some varieties to a more rapid rate of giH)Wth, as in 
the case of hybrids. The rapidity of growth is ako connected mth 
hurdiaeBB of the seedEii^, wliiqh enables th«m to rasist unfavorable 
conditions. The size of the seeds is to bo taken into account, for 
large-seeded varieties usually have more vigorous seedlings. Small- 
• seeded varieties should be avoided, even though they may yield high 
percentages of lint.' 

It is not safe to base selection for earliness on dates of flowering, 
because plants that begin to blossom when very young may fail to 
grow as rapidly as others that blossom a little later. Early blossom- 
ing may be only a symptom of a lack of vigor. Extra-early varieties 
often attain a precocious maturity in dry weather while other varieties 
cootjniie to (grow and are able to set a largor crop as soon as enough 
moisture becomes available. The crop can be set more rapidly if 
more vegetative growth has boon made before commencing to flower. 
Planted by the side of another, as in a testing block, the later variety 
might appear to suffer more from the weevils, because it would be 
attacked by insects that were bred on tho early sort. But in actual 
practice two varieties of cotton should never be planted together. 

The distinction between earliness as measured merely by tho calen- 
dar and earliness measured by the sotting of the largest crop in the 
shortest time has an important bearing upon the prospects of tho cot- 
ton industry. It opens the way not only to larger yields but also to 
improved quality. If tho weevils were to exclude all but the extra- 
early small-boll varieties like the King, the inferiority of th« lint 
would involve another injury to the cotton industry in addition tp 
the reduced yield and increased cost of production. 

SIMUtTA»POtJS BDAITTmO OF COTTOW. 

In addition to the use of early varieties and of cultural methods that 
favor a rapid development of the crop, it is important to plant early — 
that is, as early as may be consistent with the fundamental object oi 

> Dangir la JudglaK Cotton Varletiw Lint Peroentages. Circular 11, Bursau ot Plant In^ustrjr, U. fl. 
Bepu el Agrioult«re. IMS. 

8162<1°— Bull. 501—17 2 
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avoiding weevil injury by sliortciiiiig tlio crop season. The difficulty 
m to <l»t>erinw« wImb tiw cotton Mviffht toi bo ]>l«uted to saoure tt»e 
best roatilts, for bfe® same dftte wiH not b« most favorablw in (SU«r«nt 
loo»llti«a ©r »veii in the san^ loisikllty in di^eretit s@i^ong. The ideal 
Kolntlou of the problem wouW be for the members of each eottoii- 
growing community to begin planting on the same date. 

If later plantings are to bo exposed to extra danger from weevils 
bred on adjacent early plantings the course of safety will seem to lie in 
planting as. early as possible, oven at the risk of having tho young 
plants Idlled or stunted by unfavorable weather. Tho loss involved 
in replanting is much less than tho injury tliat the weevils may 
infliet. But it is easy to understand that this kind of competition in 
oailiness is not calculated to secure the largest crop if the whole 
commimity bo considered. While tho farmei-s who plant early may 
enjoy an advantage over those who plant late, noithfor ela«« is WfeeVy 
to sacure as largo a crop as if all the cotton were planted at the snme 
time. 

Tho cotton plant grows only in warm weather and does not recover 
rapidly after it lias been cheeked by cold or other unfavorable condi- 
tions that are Ukely to occur during the early spring months. To 
plant tJie cotten too early, so that it is killed by frost or stunted by 
cold weather, does not help to secure a rapid setting of the crop. 
Cotton that has received such a cheek is often overtaken by later 
plantings that enoounter more favorable oenditions and make unin- 
terrupted growth. To have the plants stunted in the early stages, so 
that their later dovclo]>mcnt is slow and irregular, may involve more 
loss to the farmer than to have tho seedlings killed outright and 
replanted at a later date. 

Tlio advantages that wore sought by using very early varieties and 
by very early planting can bo more safojy assured if the farmers of 
Gftcli community will grew tho same kin^I of cotton and plant at the 
same time. In communities that observe uo regularity in the date of 
planting, a part of the cotton is injured by bebxg planted too early, 
while tho rest is exposed to weevils bred en the early cotton. If 
cotton-growing communities were organized to cooperate in simulta- 
neous planting, it would bo unnecessary to plant too early. Seasonal 
conditions, as well as previous exporienee, could be taken into account 
in tho final selection ot a date by a local committee or expert acting 
for the community. 

Simultaneous planting and uninterrupted development shorten the 
period of exposure to weevil injury. In this way a whole community 
can have a protection that even tlie most oai-eful farmers may be 
unable to secure unless their neighbors cooperate. Doubtless there 
ure many coinniunltios where it would be difficult to obtain united 
action. But if tlio advantages were fully understood, it is net likely 

fiOl 
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tliat many farmers would risk tlieir crops or their j)opularity iu tho 
community by unsionsanable planting. Witli no prospect of benefit 
to themselves they would only breed weevils to infest tho flolds of 
their neighbors. 

Jn developing an organization for simultaneous planting it would 
become possible for the community to secure other advantages. If a 
community would limit itself to ono kind of cotton, a superior variety 
could be grown without bchig exposed to two of the eliiof causes of 
deterioration — crossing in the field and admixture of seed at the gin. 
In a community that became familiar ^\■ith a single type, selection 
could bo made more off<»ctivo. Local supjilios of good seetl would be 
»ppr«ciftt«d, and tha fiber would secure a. luglior price in the market.' 

COTTON AFTER WINTER CROPS. 

Because of tho longw suiiuners in tI\o mere sou thorn districts of the 
cotton belt, groator latitude in the dates of planting would be possible 
if there could be a general agreement betwoen the farmers of each 
neighborhood or community to begin planting at the same time. In 
a re^on like southern Texas, where the raising of winter crops is an 
important branch of agriculture, the production of cotton may depend 
on tliis possibility of planting rather late, after tlie winter crops have 
been removed from the land. Tliis is especially important, of course, 
in irrigated districts where tho land must be made to yield large 
returns to cover tho cost of improvements. 

The feasibility of late planting in southern Texas depends very 
largely on whethw ©th^ cotton m planted early in tlie saiRie distniet 
or whether there is alive in tlie fields any overwintered cotton that 
would provide breeding places for tho weevils early in the season. 
With sufficient isolation from other cotton excellent crops are often 
secured from fields planted after the middle of May, even in places 
where tlie weevils had been very abundant and destructive in pre- 
vious years. Indeed, the May-planted fields sometimes outyicld 
earlier plantings in the same district. 

The possibility that late planting might sorve as a practical means 
of avoiding weevil injuries has often suggested itself, the idea being 
that fewer of tlie overwintered weevils would survive to attack late- 
plMited cotton. This plan might be worthy of coBsidMfa^R if Aie 
communities wore so well organized that measures could be taken to 
destroy all tho cotton plants in the fall and thus prevent the breeding 
of weevils in overwintered cotton. The danger from overwintered 
cotton is greatest in the warmer parts of the cotton belt, where other 
conditions are most favorable for the late-planting idea. The advan- 
tage sought by late planting can be obtained in another way, by 

1 Cotton Improvement on a Community Ba^k. yearboot, U. S. Dept. of Agrlcultui* for 1011, Pi>. 
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having tlie crop gatliored oarly and tlio s-talks uprooted »iid dostioyod, 
mm tUa-t tlio weevils will have no food or l)r»»<Iiug j>liK'«(B during the 
liutunin montlis. Tho insects are woakonod boforo th« period of 
Uil)omatioii arrives, and most of them die before tlie next brMttting 
season. For the most of tho cotton belt tho season i« too short to 
justify any delay in planting after the weatlier is w*rni ainou^h to 
permit ttm pl»at« to mak* uittaterru])ted growtli. 

HOW CULTURAL METHODS AFFECT THE QUALITY OF 
THE FIBER. 

Tho improvement of cultural inf^tliod" in weevil-iufested regions 
has been urged chiefly as a means of securing earlier and larger crops. 
Little or no attention has been given to tlie fact that the improved 
methods make it possible to produce a superior fiber. In reality, the 
same treatment that is used to protect the plants against the danger 
of shedding the buds and young bolls is also well calculated to im]>rove 
tko quality of the fiber. 

Tlie production of long-8tai)le cotton does not depend alone on the 
planting of a different kind of seed; to a large extent it is a cultural 
question. The plants must grow under favorable conditions or even 
tlie best varieties will fail to jjroduce supei-ior fiber. The growth of 
the fiber inside the bolls is affected by external conditions, like other 
jiarts of the plant. Tlie extent to which the external conditions may 
affect the fiber is most conclu.sively shown by the differences that are 
often to be found among the different bolls of tlie same individual 
])lant. Bolls that aro developed under unfavorable conditions havo 
weak fiber not more than an inch long, although other bolls on the 
same plant may produce strong fiber measuring an inch and a quarter. 
Indeed, the fibers on the same seed often become very uneven aa 
* result of irregular conditioaB ef growWi. 

To produce fiber of normal length and strength tiie plants must 
have continuously favorable conditions. If tho conditions are not 
sulliciently favorable tho lint does not grow so long. If the bolls 
are ojiciied ])rematuiely, before tho lint fibers havo attained their 
full development, the staple is very weak and of little value for 
manufacturing jnirposes. It is safe to say that many of the varia- 
tions of quality ascribed to differences in the composition of tlxe soil 
in reality arise from differences of cultural conditions that affect th6 
supi)ly of moisture available for th« plants. Alternate checking and 
forcing of the i)laiits does much of the damage. 

Tho same pr»cautioiis of deep plowing and thorough cultivation 
that are needed to avoid checking the ])lai)ts and tliue causing tliem 
to shed their buds and bolls in tho earlier stages of growth are also 
requirad to bring tho ero]) to full maturity and produce superior 
Rboi'. This ex])Ia,in8 why the improved cultural methods may be 
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expected to improve the quality of the fiber as well as to increase 
th« yi«l<l. But for the farmer to secure a practical advuntago from 
this improvement of the quality of the stajile, improved varieties of 
eotton must be grown, so that the fiber can be sold at an advance 
over ordinary short-staple prices. Even in recognized long-skiple 
markets it is customary to refuse a premium for any fiber that meas- 
ures less than an inch and" an eighth. Staples from that length 
do'wii to tlirec-quartcra of an inch are all quoted at the same price. 

There has been a very general idea that the jjroduction of long- 
etaple cotton is restidctcd necessarily to conditions of cbmate and 
soil that exist only in limited areas of the rich, level liver-bottom 
lands of Mississippi and Louisiana. The chief reason why these river- 
bottom lands appear to be especially suited to the production of long- 
s,ta]}lo fib<H' is tbftt they usually afford an adequate and continuous 
•upply of moisture. But there is no longer any doubt that fiber of 
excellent quality can be grown in many other regions outside the 
former range of long-staple production. Kven in Texas, where the 
danger of di-ought is greatest, the present cultural methotis oftoa 
make it possible to grow exeellent crops of premium cotton. 

EFFECT OF WEEVIL INJURIES ON QUALITY. 

The boll weevil is often charged with injuring the quality (yf the 
fiber as well as with reducing the yield. These statements usually 
r«et on a misapprehension of the nature of the weevil injuries. In 
some cases it is true that there is a secondary injury to the crop that 
may be traced indirectly to the weevil injuries. But unbke many 
other pests the boll weevil has no du-eetly injurious efTeet upon 
the cotton plant as a whole. 

With the exception of the occasional gnawing of the leaf buds 
early in the spring, weevil injuries are limited entirely to the flower 
buds and young bolls. The flower buds that become infested with 
weevil larvae soon drop off, in the same way that they do when 
blasted by any unfavorable condition of the plants, such as sudden 
drought or wet weather. There is nothing to show that the loss of 
the buds by weevil infestation has any effect on the plants other than 
what might be expected if the buds were pruned off in any other way. 

The fact that the flower buds of cotton are so easily affected by 
other natural causes may explain why they are she<l so promptly 
after being infested by the weevils. The first injury to Oie buds is 
often very slight and may have no other effect than to cause the buda 
to stop growing, but even this is quite sufficient to cause shedding, 
especially in Upland cotton. Even an increased luxuriance of the 
plant is likely to cause shodding, perhaps because the branches grow 
faster thaa the flower buds. 
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Not all tlio wnovil-iufostod buds fall off. Some of tho larger ones 
continue to develop and are able to blossom, though tho flowers are 
distorted. But normal bolls are often set by such distorted flowcra. 
Th« buds that o»capo ir»evil injury are able to produce entirely nui- 
mal flowei-a ami bolls. ludofed, the effect on the romainder of the 
bolls is oftoe dw^thictly favorable. Tho few scattered bolls found 
in fields heavily infested with weevils are oft«ii of unusual size. 
Plants that produce only a few bolls often lni.f » better lint than those 
that ripen a larger crop, because such plants are loss severely checked 
by drought or other unfavorable conditions. 

It is only when tho pruning off of Uio buds by tho weevils loads to 
an excessive vegetative development of the plants that tht. weevils 
can be said to have an advoi-so effect on the quality of the fiber. 
Kxcosfiivo vegetative growth, whether induced by weevil pruning or 
by fertile soil and hot weather, leads to tho same undesirable results. 
The growth of too many large limbs or vegetative branches around 
th* base of tlio pl<M»t ©ften, i»it«rfer«» witli » full development of 
tho bolls that were set on the lo\*^er fruiting branches early in the 
season. When a fruiting branch is shaded too much the bolls citk«' 
blast and fall off (jr remain small and open j)rematurely. Tho lint 
of such bolls is fih(*rt and weak, which is ono of the chief reasons 
why the first picking is often considered inferior. 

This form of injury is apparent only in extreme cases of weevil 
infestation an<l under conditions otherwise favorable to a luxuiiant 
growth of the jilants. Under ordinary conditions, when tho plants 
are able to set even a mo<lerate crop there is no reason to suppose 
that the pruning off of the later buds by the weevils has any adverse 
effect on the quality of the product. On the contrary, limiting 
tho number of bolls permits the survivors to grow to larger size 
and develop longer and stronger lint. Though the boll weevils may 
reduce the crop, tliey may help at tli« same time to improve the 
quality in tbe same way that pruning and thinning enable the 
orchardist to pro<luoe larger and more perfect apples or peaches. 

BREEDING EARLIER VARIETIES OF LONG-STAPLE COTTON. 

Tliat the boll weevil would probably inflict serious injuries upon 
the long-staple industry of Louisiana and Mississippi was foreseen 
by this Department several years before those States were invaded 
by tho pest. The so-called Pooler varieties formerly in general cul- 
tivation in the long-staple districts have special habits of growth 
and require a longer season than tho short-staple varieties grown 
in tho drier regions of Te.xas. As early varieties were replacing late 
vari«ti«H in all the weevil-infested districts of Texas it was expected 
that the same thing would occur farther east. Tliia seemed to por- 
tend the destruction of the long-staple industry unless earlier varie- 
m 
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ti» of long-staplo cottou eould be developed to replace th« late 
varietios. 

In the light of later events the importaneo of securing ettilier 
varieties of Upland long-stajilo cotton appears even greater than 
before, for it ia now seen that the utUity of such varieties is not 
limited to the regions that formerly produced the long-staple crop. 
By the use of earlier varieties it is possible to produce long-staple 
cotton in many regions where the old late-maturing types of long- 
etaple cotton eould not be grown. Indeed, it now appears that 
nearly the whole cotton belt may share the advantage of being able 
to produce longer staple cottons than wore formerly considered 
possible. 

To what extent earlier varieties may make it possible to restore 
the production of long-staplo cotton in the districts that were for- 
merly devoted to this crop is still uncertain. The advance of the 
weevil into those districts is very recent, but it is already evident that 
the present extreme scarcity of long-staplo fiber can be relieved by 
increased production in other regions. 

The Columbia variety, bred in South Carolina by Dr. H. J. Webber, 
has given excellent results in many localities in the Southeastern 
States. The variety was developed from a long-fibored variation of 
tho KuBBcll short-staple variety and has much the same habits of 
growth as the parent typ«. It te much earlier and more prolific 
and has larger bolls and more abundant lint than any of tho Perfer 
varieties. Under favorable conditions the lint of the Columbia cot- 
ton attains a length of an inch and a quarter, or oven more, and is of 
excellent quality. ■ 

Farmers who have access to long-staplo markets have had no diffi- 
culty in selling the fiber at a premium above short-staple cotton of 
the same grade. On the other hand, many farmers not in touch 
with long-staplo markets have been obliged to sell at short-staple 
prices. Several eases have been reported where tho Columbia fiber 
was sold around 20 cents a pound and in a few instances as high as 
24 cents, or nearly double the highest prices of ordinarj' cotton. 
But even if tho premiums were only from 2 to 5 cents tho Columbia 
cotton would be more profitable than short-staple varieties, for the 
Columbia is as oarly and as prolific as most of the short-staple varie- 
ties that are now being grown. 

Another oarly long-staplo variety called "Foster" has been bred 
by Dr. D. A. Saunders ii . tlio Itcd Kiver Valley of northeastern Texas 
and Louisiana. The Foster cotton was derived from a cross between 
the Peeler long-staplo typo and tlio Texas Big-BoU short-staple type 
and combines tho characters of tho parental stocks. It is early and 
prolific and has larger bolls than Allen or other Peeler cottons. Exeel- 
lent residta have been obtained from the Poster cotton in some catec, 
fio; 
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but, OS iu othor hybrid typos, the characters are not as stable as could 
bo wiahetl and no oxtojisi've distribution of tli« variety hma boon mutla 
as yet. Nev«i-tlW*«Bj there can b* no d«0ubt thAt the Poster cotton 
is ft (luting ioiprovomont in the direction of •«rliii«e« and fertility 
ove«- the long-atapte varietieB formerly grown in tho same region. 
Moreover, when the Columbia cotton was planted iu Texas and Louisi- 
ana for comparison with the Foster, the latter gave better results. 
Several bales of the Foster cotton raised in the ClarksvUlo district 
in northern Texas have been sold, some of it at a premium of 9 cents 
a pound above tho price of middling short staple. 

A NEW TYPE OF LONG-STAPLE COTTON FROM MEXICO. 

Another early long-staple type of cotton from the Mexican State 
of Durango has been acclimatized in the United States. A select 
strain has boon bred under weevil conditions in southern Texas and 
has proved superior to any other long-staple Upland variety with 
which it has been compared. The plants are early and prolific. 
Tho flowers are produced in rapid succession, a very valuable quality 
from the standpoint of weevil resistance, allowing a crop to bo sot in 
a short period. The bolls also open together, so that most of the 
crop can be picked at the same time. The fiber has brought good 
prices in long-staple markets, from 2 to 10 cents above the current 
rates for middling grades of short staple. The best crops of Durango 
cotton have been raised under irrigation in southern Texas, but 
excallent results were also obtained in central and northern Texas 
near Waco and Clarksville. 

Ono very important quality of the Durango cotton is drought 
resistance. As with the long-staple varieties, drought causes the 
bolls to open prematurely, but the Durango cotton shows this tcnd- 
onoy much loss than the Alien, Columbia, Foster, and other long- 
ataplo varieties that have been tested in the same experiments. Tho 
fiber of the Durango cotton also remains stronger and more even in 
length than in the other varieties. Even under unfavorable condi- 
tions there is no such tendency as in the Allen and other Upland long- 
staple varieties to shorten the fibers of the lower part of the seed to 
form tho "butterfly" condition. 

CONTINUED SELECTION TO PRESERVE SUPERIOR 
VARIETIES. 

There is a serious problem in maintaining the seed supply of a 
8Ui)erior type of cotton during the period of several yrars that must 
elapee b*fore a new type can bo bnnight into general cultivation and 
reach the stage where local breeders and commercial seedsmen can 
•mu^s soiiB* of the responsibility for maintaining uniform strains, 
m 
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Continuctl selection is nocoseai-y to maintain the siipcrioi-ity of any 
improved tjrpe of cotton. 

Tho breeding of superior varieties of cotton is of no practical value 
i«nl«es tbe varieties are preserved and used for the production of 
croj)S. Crossing of varieties in tbe field and mixing of seed in gins 
are frequent causes of deterioration of varieties, but even wbcn such 
dangers arc avoided degenerate variations occur. Unless these are 
removed by selection uniformity is lost and the variety ''runs out*' or 
returns to the diversity of an imselectcd stock. The work that is 
required to maintain the uniformity of an improved strain of cotton 
by continued selection will pay as well or better than any other effort 
given to the crop. Select strains not only yield more, but secure a 
loghar price fr<jm the manufacturer, beoftuse of the imifornuty of the 
#ber. Expsriments justify an estimate of at least a 10 per cent in- 
efewie in yield f» a result of selection, witb a still greater increase in 
qs«lity and market Value. 

A study of the causes of degeneration of cotton varieties bas re- 
Bul#ed in the development of an improved method of seloetion for 
preserving tbe uniformity of superior varieties of cotton. Most of 
the undesirable variations can be recognized by their vegetative 
characters and removed before the flowering stage is reached and 
before there has been any opportunity for the pollen of the inferior 
plants to cross-fertilize the normal individuals. This was not pos- 
sible under the old method of deferring Ejection till the bolls w«re 
open at the end of the season. 

The practical superiority of tbe new method re»ta on the fact that 
selection is not based on any ideal standard or any complicated 
system of score-card markings, but on a direct coraparwon of an 
actual standard represented by tbe normal plants of the variety 
growing in the same field. A farmer who has the necessary famili- 
arity with his variety can recognize and puU out the degenerate plants 
much more easily in the early part of the season than after the 
inferior individuals have been allowed to grow to maturity.' 

FINDING MARKETS FOR SUPERIOR FIBER. 

One of the most important aspects of the problem of improvement 
is to open markets for superior fiber. This difficulty is not serious 
in regions that were formerly devoted to long-staple cotton, but 
affects all tbe rest of the cotton belt. The farmer's ability to raise a 
superior type of cotton does not completely solve tbe problem of 
improvement, for unless the fiber can be marketed at a fair price no 
advantage is secured. 

I Cotton Sel€otton on th« Farm by the Charactera of the Stalks, Leaves, and Bolls. Circular (!6, Dnceaaa 
«f riant Industry, U. 8. Dept. of Agriculture. 1910. 
501 
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Some buyei-s take an iiiterost in the improvement of local products, 
but many refuse to risk anything or to put themselves to the slightest 
trouble to encourage progress among the farmers of the community. 
Indeed, there are indications that buyera sometimes agree upon a 
policy of refusing to pay more than ordinary short-staple prices. In 
oua c*se that has rec«itly come to the «ttontion of the Department, 
looal feuy«*a would offer no advance beyond prices of ordinary mid- 
dling cotton, around 8 and 9 cents, for 4 bales of Durango cott««». 
The bal»s were sent to New Orleans and sold at 19 J cents, giving th# 
farmer over twice as much for his cotton as the local buyers would 
ofTor. ^Vhile this was doubtless an extreme ease, reports that have 
been received from farmers who have grown the Columbia and other 
long-staple tyjies show a very wide range of prices. The prices re- 
ported by growers of Columbia cotton in 1911 ranged in Alabama 
from 8J to 16i cents a pound, while from Mississippi and Arkansas 
there were reports of 18^ and 22 cents, respectively. In Florida and 
Georgia the figures ranged from 9 to lOJ cents. In South Carolina 
they ranged from 10 to 22 CMits, with th« majority above 15 cents. 

It sometimes happens that the farmer is refuamb even short-staple 
prices for superior fiber on the ground that the buyer^s customers "do 
not want this kind of cotton." It may be true, of course, that an 
unenterprising buyer is honestly unwilling to take the trouble to send 
a few bales of long cotton to a market where he can obtain an advanced 
price, but it is natural for the farmer to ascribe a buyer's reluctance 
to pay a premium to a desire to secure a larger profit from the trans- 
action. As long as the farmer believes that he can not secure a fair 
price f(jr his crop he has no incentive for planting improved varieties. 

Manufacturers who use long-staple cotton have been disturbed, 
of course, by the recent reduction in the supply of such fiber and are 
anxious to foster this branch of the cotton industry. Unfortunately, 
however, the maimfacturers seldom have any direct contact with 
the planters. Very few manufacturers appreciate the advantage that 
they might secure by having their cotton bought, or at least in- 
spected, in the field, instead of depending upon samples drawn from 
bales. The inadequacy of this 'method becomes very apparent when 
comparisons are made between the opinions of different buyers and 
manufacturers regarding samples of the same bales of cotton. Either 
there is a very wide margin of variation in the judgment of the 
buyers or they are often misled by minor inequalities of the samples. 
But if the buyer or grader went out into the field and saw for himself 
whether the conditions and the crop were really uniform, his judg- 
ment would have an adequate basis and at the same time the farmer 
woulil have a much more -acute interest in the prod uction of high- 
grade fiber. 
mi 
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The present scarcity of long-staple cotton has led many manufac- 
turers to consider the possibOity of undertaking to produce their own 
supplies of raw matoriid. Some manufacturers have bought cotton 
plantiitioiis with tliis idea in view. And th«re are othta- ways for 
manufacturers to foster the production of long-staple eottou. Well- 
organized ginning establishments could have a powerful influence in 
the organization of communities for the growing of a uniform type 
of cotton. If farmers knew that the price of their crop would bo 
determined by inspectors who understood the relation of uniformity 
and cultural precautions to the value of the crop they would observe 
tho precautions that are considered necessary for securing the best 
results. That manufacturers would bo able in this way to stimu- 
late the production of high-grade cotton and to control the produc- 
tion as well a» the ginning of tho crop may be inferred from the 
analogy of the beet-sugar industry. Mr. C. S. Scofield, of the Bureau 
of Plant Industry, has pointed out the fact that the present organiza- 
tion of the beet^ugar industry is very similar to what would result 
if well-equipped ginning establishments were conducted by cotton 
manufacturers. In contracting with the farmers for their beets the 
manufacturers stipulate the kind of seed to be used and the cul- 
tural methods to be followed and enforce such agreements thiough 
inspectors. 

CONCLUSIONS. 

The boll-woevil invasion will not prevent the improvement of the 
American cotton crop, but affords additional reasons for such im- 
provement. There is no warrant in fact for the idea that only the 
earliest and most inferior varieties of cotton can bo grown under 
weevil conditions. While the planting of the extra-early sliort- 
staple varieties may be justified as an emergency measure in districts 
newly strickm by the boU weevil, th^e is no reason to believe that 
inferior varieties of cotton will continue to be grown in progressive 
communities. 

The general object of bU measures of controlling or resisting the 
boll weevil is to shorten tho period of exposure to tho pest, that is, 
the period between the formation of flower buds and the growth of 
the bolls beyond the danger of weevil injury. There is nothing to 
show that the extra-early varieties are able to set a crop more rapidly 
than superior varieties that do not begin to flower quite so early. 
While earlinese becomes a more important factor than before, there 
is nothing to indicate that superior varieties are likely to be excluded 
from cultivation in any section that continues to grow cotton in tho 
presence of the weevils. The weevil invasion should lead instead to 
a better appreciation of tho importance of growing improvod varieties. 

The more careful preparation and tillage of the land necessary to 
insure a crop in the presence of the weevils also make it possible to 
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produce a much better fiber than could bo grown under the former 
methods of cultivation. The production of a better quality of fiber 
is a means of securing higher prices and thus replacing the losses 
inflicted by the boll weevil. Indeed, the only way to sccuro full 
advantage from the improved cultural methods enforced by tlie 
weevils is to grow a better -kind of cotton aod sell it for a luighe-r pri««. 

The improvement of cotton culture under boll-weevil conditions 
can be gre«tly fscilitiited by a. bettM' orgiuiizaition of cotton-growing 
communitioB. Many advantages can be gained if the cotton growcM 
of each community would unite in tbe choice of li variety and th« 
date of planting and would follow the same methods of cultivation, 
selection, ginning, and marketing the crop. 

One of the most serious problems in tbe improvement of the cotton 
industry is to secure markets for superior fiber raised outside tbe 
former long-staple districts. Where local buyers refuse to pay fair 
prices for superior fiber the farmer loses the advantage of improve- 
ment or is under the necessity of sending his cotton to a long-staple 
market. But if tbe farmers of a commimity can unite in the produc- 
tion of commercial quantities of on« improved variety of cotton, 
they will be able to secure fair prices from buyers or deal directly with 
the manufacturers. 
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